 Abstract-The aim of the present study was to identify ascomycetous fungi (Neosartorya spp.) and examined the antibacterial activities of crude mycelium extracted by ethyl acetate from these fungal genera. Among 10 ascomycetous fungal isolates, Neosartorya sp., were screened from soil and showed a broader antimicrobial spectrum than the other. Especially, fungal strain KKU-1NK1 showed strongly antibacterial activities. This fungal strain was belonging to Neosartorya spinosa which was identified using 5.8S rRNA gene sequencing analysis. The results revealed that the growth of clinical isolates of gram-positive pathogenic bacteria (Methicillin-resistant Staphylococcus aureus DMST 20654, Staphylococcus aureus ATCC 25923, Staphylococcus saprophyticus ATCC 15305, Streptococcus pneumonia DMST 15319 and Bacillus subtilis ATCC 6633) was well inhibited by crude mycelial extracted from N. spinosa KKU-1NK1 at concentrations values of 10 mg/ml. Moreover, the effects of submerge culture media variation on mycelia growth which affected to total production of bioactive compounds and antibacterial activity by N. spinosa KKU-1NK1 was observed.
I. INTRODUCTION
Pathogenic bacteria cause diseases in humans, in other animals, and also in plants. Antibiotics are commonly used to combat bacterial infections and an essential part of modern medicine. Searching for the new sources of microorganisms is also advisable to find new species and new compound since the environment affects to change of microbial metabolism. The presence of fungi in soil has been well described showing that the environment contains an enormous biodiversity which can be screened for antibiotics production [1] . Ascomycetous fungi living in soil are relatively unstudied and which may be a potential source of novel natural products for utilization in medicine, pharmaceutical products, agriculture and industry [2] . The fungal genus Neosartorya belongs to phylum Ascomycota which has a worldwide distribution in the soil [3] . This research focused on the isolation of Neosartorya spp. from the forest soil surrounding Pha Nok Kao Silvicultural Station, Khon Kaen Province, Thailand where has not been previously reported. Your goal is to simulate the usual appearance of papers in a Journal of the Engineering and Technology Publishing. We are requesting that you follow these guidelines as closely as possible.
II. MATERIALS AND METHODS

A. Isolation of Ascomycetous Fungi
Ascomycetous fungi were isolated from the soil collected from forests surrounding Pha Nok Kao Silvicultural Station, latitude 1650'54.56"N, longtude 10156'21.01", Khon Kaen Province Thailand. The characteristics of forest ecosystem surrounding this area consist of mixed deciduous forest, 84.44% average moisture content/year and temperature ranging from 21.24 -32.55°C. The soil samples were pretreated using alcohol and heat treatment techniques with some modifications [4] . One gram of soil samples was soaked in 4.5 ml of 60% ethanol for 8 min. To remove ethanol, the samples were centrifuged at 3,000 rpm for 10 min. Thereafter, soil pellets were twice washed with sterile distilled water and incubated in a water bath at 80 °C for 10 min. After that, samples were 10-fold serially diluted concentration and spread on Potato Dextrose agar medium plate, supplemented with tetracycline 30 g/ml, and incubated at room temperature in darkness for 2-3 weeks to induce sporulation and recovered as single colonies.
B. Identification of Ascomycetous Fungi and
Phylogenetic Analyses Identification of the ascomycetous fungi was carried out initially on the basis of culture characteristics and morphological characters. Only the most effective species for antibacterial activity were extracted the genomic DNA with some modification of the method and conducted to amplify the ITS rRNA gene using universal primers, ITS1 and ITS4 [5] . DNA sequences were submitted to GenBank for homology analysis by BLASTN program [6] . The neighbour-joining (NJ) method was used for the phylogenetic analysis, which was then used to construct the NJ tree with MEGA version 5.05 software and a bootstrap analysis was performed with 1,000 replications.
C. Extraction of Antimicrobial Compounds in Flask
Culture Media
For first selection, ascomycetous fungi were grown in 200 ml of Potato dextrose broth ( 2% dextrose, 20% potato) in 500 ml Erlenmeyer flasks. After growth for 28 days in static conditions, the mycelia were harvested by filtration and dried with hot air oven at 55C for 3 Days. Then, the dried mycelia were aseptically mashed with mortar, shaken with ethyl acetate (EtOAc) for 24 h and filtered. The EtOAc layers were evaporated and the crude extracts were used to determine for antibacterial activity. 
D. Target Microorganisms
E. Antimicrobial Activity test
The antimicrobial activity was determined using the procedure of the diffusion test from the Nation Committee for Clinical Laboratory standard [7] . In standard disk assays, the ethyl acetate (EtoAc) extract dissolved in dimethyl sulfoxide (DMSO) was absorbed onto individual paper disks (6 mm diameter) at concentration of 10 mg/ml disk -1 and placed on the surface of Mueller-Hinton agar medium contained bacterial testing strains and Sabouraud dextrose agar medium contained yeast testing strains. The antimicrobial inhibitor, 30 g/ml disk -1 of tetracycline (A.N.B Laboratories Co., LTD., Thailand) and Nystatin (T.O.Pharma Co., LTD., Thailand) were used as a positive control. The susceptibility of the microorganism to the compounds obtained was determined by the formation of an inhibitory zone after 18 h for bacteria and 42 h for yeast of incubation at 37 °C.
F. Effects of Bioactive Compound on Bacterial
Morphology Observation of bacterial morphology was carried out by culturing clinical isolates of Bacillus subtilis, Staphylococcus aureus, Staphylococcus saprophyticus and Streptococcus pneumoniae in 50 ml of MuellerHinton broth medium by incubating at 37°C for 18 h. A culture without crude EtOAc extracts, DMSO, and Tetracycline was used as control. The influence of crude EtOAc extracts from N. spinosa KKU1-NK1 on bacterial morphology was evaluated using scanning electron microscopy (LEO-1455VPSEM). For SEM observations were prepared by Preecharram et al. [8] .
G. Statistical Analysis
Measurements of the inhibition zone were performed in triplicate and the average values with standard deviations of the results (±SD) are shown in Fig. 1 . Separate statistical analysis (ANOVA) was done for each organism using Duncan's multiple range test (P≤0.05) [9] by statistical software (Statistix version 8). 
III. RESULTS
A. Isolation and Identification of Fungi
A total of 58 isolates of ascomycetous fungi from soil belonging to genera Neosartorya were obtained. All isolates were initially conventional identified using morphological characteristics as, Neosartorya spinosa, N. fischeri, N. tatenoi, N. fennelliae and N. glaba. In order to clarify the morphological identification of these fungi, the ITS rDNA was examined. The NJ tree (Fig. 1.) showed that Neosartorya sp. KKU-1NK1 had 99% sequence homology with Neosartorya spinosa (AB185271.1). The ITS rDNA sequence was submitted to DNA Data Bank of Japan (DDBJ) and was given an accession no. AB674770. In addition, Neosartorya sp. KKU-1NK30 was closely related to Neosartorya fischeri (AY373894.1) while Neosartorya sp. KKU-2NK23, KKU-5NK6-2 and KKU-2NK26-1 clustered together with Neosartorya tatenoi (EF669982.1). On the other hand Neosartorya sp. KKU-2NK4-2 closely related to KKU-2NK4-2 which separated with N. fischeri (JN390830.1), and Neosartorya sp. KKU-1NK11-2 clustered with Neosartorya glabra (AB185270.1). These strains showed 97-99 % gene sequence similarities.
B. Antibacterial Activity of the Crude Mycelia Ethyl
Acetate (EtoAc) Extract Only ten isolates (5.8% of all fungal isolates) showed antimicrobial activity against one or more of four tested human pathogenic microbes. No inhibitory activity against E. coli, P. aeruginosa and E. faecalis was observed. Crude EtOAc extracts from Neosartorya spinosa KKU-1NK1 showed the greatest antimicrobial activity (Fig. 1.) and well inhibited the growth of Grampositive pathogenic bacteria (S. aureus, S. saprophyticus, S. pneumoniae and B. subtilis) at concentration of 10 mg/ml. At the end of the experiments, the inhibition values of crude EtOAc extracts from N. spinosa KKU-1NK1 were significantly (p<0.05) lower than those of the control (tetracycline) in all tested pathogenic bacteria.
C. Scanning Electron Microscope Observation
The treated bacterial cells, B. subtilis with crude EtOAc extracts at concentration of 10 mg/ml exhibited a morphological change by collapsing of cell structure (Fig  3.) 
IV. DISCUSSION
There are numerous isolates of ascomycetous fungi obtained by alcohol and heat treatment techniques. The most important taxonomic characters in Neosartorya are probably the development to highly polymorphic. The genus Neosartorya show great variation in morphology and lack of appropriate characters that are diagnostic. Therefore, molecular techniques have been conducted to infer the relationships of taxa within the genus [10] . We analyzed DNA sequencing of the ITS rRNA gene and combined the data with morphological characteristic of ascospore in order to confirm morphological identification. The highly variable ITS region is useful and suitable for analysis of fungi at lower taxonomic level [11] . From our results, we found 97 -99% similarities in their gene sequences. This shows that identification of ascomycetous fungi isolated from soil should use both molecular and morphological techniques [12] . This study revealed that crude EtOAc extracts from filamentous ascomycetes, Neosartorya spinosa KKU-1NK1 most strongly inhibited the growth of grampositive pathogenic bacteria while gram-negative were not affected. Similarity, the results reported to the antibacterial activities of crude extracts of the endophytic fungi were evaluated, inactive against the Gram-negative bacteria Enterobacter dissolvens, Pseudomonas sp., and Escherichia coli at a concentration of 100 µg disk -1 [13] . In addition, crude EtOAc extracts from this fungus showed clearly collapse of bacilli-formed bacterial cells, B. subtilis. It has been reported that B. subtilis cells treated with the essential oil appeared to undergo lysis, resulting in the release of their cellular contents into surrounding environment and became empty [14] . The future studies are expected to be focus on increase the production, purification and characterization of the bioactive compound are answerable for the antimicrobial activities from this fungal species.
